Aims: Register data allow for nuanced analyses of heterogeneities between sub-groups which are not observable in other data sources. One heterogeneity for which register data is particularly useful is in identifying unique migration histories of immigrant populations, a group of interest across disciplines. Years since migration is a commonly used measure of integration in studies seeking to understand the outcomes of immigrants. This study constructs detailed migration histories to test whether misclassified migrations may mask important heterogeneities. In doing so, we identify a previously understudied group of migrants called repeat immigrants, and show that they differ systematically from permanent immigrants. In addition, we quantify the degree to which migration information is misreported in the registers. Method: The analysis is carried out in two steps. First, we estimate income trajectories for repeat immigrants and permanent immigrants to understand the degree to which they differ. Second, we test data validity by cross-referencing migration information with changes in income to determine whether there are inconsistencies indicating misreporting. Results: From the first part of the analysis, the results indicate that repeat immigrants systematically differ from permanent immigrants in terms of income trajectories. Furthermore, income trajectories differ based on the way in which years since migration is calculated. The second part of the analysis suggests that misreported migration events, while present, are negligible. Conclusions: Repeat immigrants differ in terms of income trajectories, and may differ in terms of other outcomes as well. Furthermore, this study underlines that Swedish registers provide a reliable data source to analyze groups which are unidentifiable in other data sources.
Introduction
Register data allow for the detailed analysis of groups that are too small to be studied using traditional approaches such as surveys or other longitudinal data sources. One such group is immigrants. Register data allow sample sizes large enough to differentiate between sub-groups within the immigrant population and identify previously unstudied heterogeneities. A potentially important heterogeneity is found through the re-creation of complete migration histories that capture unique patterns of migration.
Studies analyzing the outcomes of migrants almost exclusively treat immigration as a one-time and permanent phenomenon, despite a small literature showing that some migrants engage in repeated acts of migration. [1] [2] [3] . This may lead previous research to have drawn overly generalized conclusions that mask important heterogeneities between immigrants with different migration patterns. This paper illustrates the usefulness of register data in highlighting the differences between permanent and repeat immigrants.
Return and onward migration are defined as acts of migration back to the country of origin or to a tertiary country, respectively. Repeat immigration, rather, is defined here as the sequence of immigrating to the host country, emigrating, and then immigrating again to the original host country. This differs from circular migration (i.e., seasonal migration or regular "back and forth" migrations) since it encompasses fewer repeated moves. Repeat immigration can be considered a form of corrective migration, whereas circular migration is a strategy chosen by the migrant. Circular migrants share their life between two locations, a phenomenon that differs from an individual that migrates in response to unmet expectations. [4] . While it is difficult to conclusively differentiate between corrective moves and transnational migratory behavior, we feel that our restriction to one repeat immigration yields the best approximation of repeat immigration available in register data.
Using Swedish register data, we demonstrate the extent to which first-generation immigrants with discontinuous residence in the host country, in our case repeat immigrants, differ systematically from those with uninterrupted stays. The length of time between immigration events is not specifically modeled here, since the objective of this paper is to establish whether there are distinct differences between the two groups. This heterogeneity is important to consider across a variety of disciplines, because the composition of immigrant cohorts in the host country changes due to selective onward and return migration, as well as repeat immigration. Although register data allow for the detailed construction of migration histories, obstacles remain regarding incorrectly registered migration events that may lead to misclassified migration types. As a result, we also evaluate the reliability of the Swedish registers to capture and re-create detailed migration histories and the biases associated with misclassification.
Specifically we address the three following research questions: 1) Can Swedish register data identify previously unobserved heterogeneities in immigration behavior (i.e. return/onward migrants, circular migrants, and repeat immigrants)? 2) To what extent do repeat immigrants differ from permanent immigrants in terms of income trajectories during their time in Sweden? 3) Is misreporting of immigration events problematic in identifying heterogeneous migration behaviors?
Data and methods
The data for this paper come from the Swedish Interdisciplinary Panel (SIP), comprising the entire immigrant population in Sweden between 1971 and 2012. We restrict the sample to individuals that immigrated for the first time between 1971 and 2007 to ensure that we accurately categorize repeat immigrants. We then merge this data with annual socioeconomic and demographic information. We employ two empirical approaches in this study. First, we estimate a simple Mincer-style wage equation using ordinary least squares to compare the labor income trajectories of repeat and permanent immigrants. Second, we test the validity of the migration records found in the registers. Specifically, we cross-reference the timing of each act of migration with changes in all-source income. 1 This allows us to evaluate whether acts of migration are potentially misreported in the registers through discrepancies in reported or missing income and the timing of migrations. The validity analysis is conducted on those who immigrated after 1977, since all-source income is inconsistent prior to this year. Figure 1 shows the immigration patterns of each immigration cohort in the sample. As one can see, repeat immigrants (individuals immigrating twice) make up a larger portion of the sample than circular immigrants (individuals with more than two immigration events), a group that is well discussed in the literature. In the 1972 immigration cohort, approximately 11% of individuals engaged in repeat migration and 10% were circular migrants, with this relative gap widening during most of our period. The share of repeat and circular migrants decreases over time largely due to the decreasing time window for repeat migration, and the gradual compositional shift towards refugees from countries with persistent conflict. [5] Figure 2 presents the results from the regression analyses of income on time since migration for working-age immigrants, controlling for country of origin and education. According to this model specification, repeat immigrants, when adjusted for time spent abroad, 2 face an approximately 40% income penalty compared with permanent immigrants. Additionally, the slope of the "assimilation curve" is flatter for repeat immigrants, suggesting a slower integration process due to lower returns to each additional year in Sweden. The estimated trajectories suggest there may be systematic differences between permanent and repeat immigrants that are currently not considered in the literature. Although these results are not to be interpreted causally, they raise questions regarding the mechanisms and whether these disparities are present in other measures of wellbeing.
Results
Separately, this figure also sheds light on potential flaws in operationalizing "years since migration". Currently, research dealing with immigrant outcomes control for the number of years passed since the immigration event. This is necessary since the process of integration is continual, with increased time in the host country leading to increased integration. [6, 7] For repeat immigrants this may be problematic, since time in the host country is interrupted by periods spent abroad. As a result, time in the host country can be measured in multiple ways: elapsed time since first entry (1), actual number of years physically spent in the country (2), or time since the last entry (3). 3 Figure 2 shows the substantial differences in the estimated trajectories when calculating time spent in the host country in each of the aforementioned ways. These differences illustrate the importance of carefully assessing migration histories, where coding errors could lead to years since migration being operationalized in these ways.
Data validity
Identification of repeat migration is plagued by the possibility of unregistered events. However, register data provide us a unique way to identify potential cases of unregistered events, which cannot be done using other types of data. In order to assess the validity of the migration information, we attempt to identify misreporting by cross-referencing the timing of the registered migration with other information. Accordingly, we first examine individuals with reported income prior to a registered immigration. Second, we examine those with no reported emigration, but a series of years with no reported income of any kind.
Examining income present before a registered immigration shows that only 1.2% of all immigrants display problematic and unreliable migration histories of this type. There is, however, significant heterogeneity in the quality of the migration histories based on country of origin, with potentially crossborder commuting Nordic migrants reporting the highest levels. This is important to examine because it points to the extent to which the registered migration events do not correspond to actual entry into the country.
By examining the absence of income, we can assess how many people may have left the country without reporting emigration. Our logic is that individuals with no visible form of economic support at the individual or household level must be out of the country. 4 We find that 4% of immigrants report missing income for two or more consecutive years, compared to only 0.4% of natives, indicating a possible unreported event of emigration. 5 If we consider those with one year of missing income, these numbers increase to 10% of immigrants and 6% of natives, suggesting one year of no reported income is more commonplace, particularly among natives, and may be an aberration unrelated to presence or absence in the country. Since the erroneous inclusion of this group in the permanent migrant category would only lower the estimated income levels, we feel that the observed difference between repeat and permanent immigrants from Figure 2 represents a lower bound of the true difference.
conclusions
In this paper, we demonstrate how repeat immigrants differ systematically from permanent immigrants. While onward, circular, and return migrants have been examined in the literature, repeat immigrants have received scant attention, despite making up a non-trivial percentage of all immigrants. This population should be of particular interest because they are transient individuals that ultimately locate in the host country, but are often ignored or unidentifiable due to data limitations.
The differences we observe between permanent and repeat immigrants regarding income is substantial, and it bears repeating that this is likely to represent a lower bound of the true difference between these groups. Further, this difference grows with time spent in Sweden, suggesting unique assimilation processes for these groups. Within immigration research, this highlights the need for carefully distinguishing these populations and how operationalizing "years since migration" can alter results by concealing heterogeneity. This analysis shows the potential of register data to reveal previously unobserved heterogeneities in terms of immigrant socioeconomic status, and we postulate that similar discrepancies may also apply to health, [8, 9] intergenerational transmissions, [10] and educational attainment [Saarela/Weber in this volume].
In addition to using register data to identify a previously unobserved group of immigrants, this paper employs the data to conduct a novel self-assessment of immigrant data validity. We find that migration information as documented in the Swedish registers is not flawless, but the magnitudes of misreporting are not large. Given this, we feel it is safe to use the register data to disaggregate immigrant populations based on migration patterns. This provides reassurance that the results comparing permanent and repeat immigrants are unlikely the result of bias in the data, and the phenomenon we observe approximates the reality of the situation. Furthermore, Swedish register data seem to allow for further disaggregated and in-depth analyses of immigrant sub-populations that are indistinguishable in other data sources. notes 1. All-source income includes both labor income as well as taxable and non-taxable transfers, and is the best indicator of economic activity available in the registers. If this value is zero then an individual has no visible means of support and may likely be out of the country without an emigration record. 2. Line (2) in Figure 2 refers to the years since migration for repeat immigrants adjusting for the years spent outside of Sweden. 3. Numbers refer to the plotted trajectories in Figure 2 . 4. Other forms of income were also used and yielded higher levels of misreporting; however, all-source income provides a higher degree of confidence in misreporting. 5. Many additional robustness checks were conducted, please contact the authors for more information.
